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(57)Abetrmct 




Cnocod 3aKaHHEBaHiifl cTpoirpejtbCTBa crb&shh v bkjib^bdt b 
ceta pa3flejiBHHa cnycK b cKBaxEHy (II) a repweiiraiQe coe- 
juweHjae b nocJie^Heli kojiohhh oecaamx Tpyd (2) a xboctobe- 
Ka (3) c coLTpoM (4). Ilepea cnycKOM b cKBasHHy (II) no 
MeHBmefl tiepe oj&y H3 TpycJ (12) XBOCTOBHKa (3) c oanBTpow (4) 
npoiiumpyOT c 0<5pa30BaHHeM no ueHMiefi wepe OTyx npoaojnr- 

HHX TO$p (13) fl UHJIHHSPEHeCKHX KOHIIOB (25) C pB3h6B2&Z (26). 
IIpOA7KTBBflH8 EJiaCT (18) 3HT6H BCKpHBaOT H BOCJie CHyCKa B 

Hero XBOCTOBmca (3) npo$HJiBHy» Tpytiy (12) pacnmpmoT eot 
saKpenjieeza XBOcroBHKa (3) b cKsasHHe (II) it pasodmeaas Ee- 

DPOSyKTHBHHX DJiaCTOB OT EpOjyKTttBHHX. 
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CnOCOE 3AKAH9IEAHHS CTPOIflMBCTBA CKBASHHH 
OdJiaCTB TeXHHKE 

IfeofipeTeHfle othocetch k tiypeHJBO, a EweHHO - k cnocody 
3aKainzBauHE cTpoBTeJiicraa cKBasaiHH. 

5 HandoJiee sgxebrtkbho HacToaqee H30dpeTeHne moect 6htl 

jacnojn>30BaHO b cKBasHHax, meusasx ropj330HTa;u>HuS rqacTOK 
ctbojb, npofiypeHHKfl b npojgyKTEBHOM njacTe, a TaKse b auy- 
^aax, Kor.ua HesejiaTejimo yuefiiaaaTL flgaMetp cKsaEHHu, e npja 
Hajnram yqacTKOB b HHTepBajie ycTaHOBKE xboctobeks. , cJioaeH- 

10 hhx cjaOooqcgjeHTflpoBaHHHMZ nopojiaHB, i^e jaueor Mecro ofoajm 
nopojm, KaB6pH03HHe 30m h 30HH norjiomeHiia npowHBo^Eofl hhe- 
kocte, oOhtoo nepeKpHBaeMHe npouasyroraaiH KOJiOHHawH Tpyc5 

MH KOJIOHHaMH - "JieTy^KaME". 

Ilpe June ct uynuali ypoBefiL TexHZKH 

15 IIpH 3aiCaOTHBaHEH CTpOETSJCBCTBa CKBaKHEH HSOdXOHEMO 3a- 

KpenEra ee cTeHay b EETepsajie upoayKTEBHoro imacTa, *rrodH 
npesoTBpaTETB odBajnraaHHe noposa e, kek cjiejt craze 3Toro - 
yxywneHEe nocTynjieHHH npo^yanHii b cKBasEBy H3 npo^yKTHBHo- 
ro iusacTa. jinn 3to2 nejm b 30Ee npojyKTEBHoro miacTa craa- 
20 sheh ycTaHaBjrgBaar xboctobekh c SmcbTpaMH. Kpowe Toro, b 
EHTepBajie ycTaHOBKE xboctobekob c cmn>TpaME ^acTO BCTpe^a- 
iotch 30HH ocaosHeHES, TaKHe kek Hajmse KaBepH, odsanoB no- 
pojm, BoaonpoHBueHEH, norjiomeaEe npotaHBorao!! subkoctii, npa- 

MHKHHUe K npOJQTKTEBROUy MaCTy HenpO^yKTEBEUX jrqaCTKOB HJIH 

25 npepHBaBEe ero TaKEUE yqacTKaMH. B srnx csy^aax HeodxoOTMo 
HanesHD pa3odmHTi> yicasaHHae y^acTKE 2 30hh ot np oj^Tktebh 0— 
ro miacTa. Bee 3to TpedyeT dojamnx «aTepsajn>HHX 3aTpaT e 
npaMeHemw cuenaaJEbHoro cjrosHoro odopynoBafraa. 

H33GCTHH TpE npHHrpfflEEJILKO OTJUnaadEXCH SpJT OT PgJTB 

30 cnocoda ycTaHOBKE xbdctobekob c gsj&Tpauz, npmseHHeMue npn 
3aKaH^HBaEEE cTponTejiLCTBa cKBasEH: nojcBecica 11a aeueHTHOii 
KaMHe 9 Ha kjiehmx e Ha onopaoS noBepxHocTH ( "CnpaBO^Hni; 
no KpenjisHED HeqpraHHX a ra30BHx cKBaEHH" , A.K.EyjiaTOB, 
I98I f c.137-146)* 

35 Cyn> cnocoda ycTaHOBKE XBOCTOBEica c <Jmn>Tpow Ha ne- 

MeHTHDM KBune 3aKjQo^aeTCH b nojTLewe TaunoHasHoro pacTBopa 
aa bce) jyiHHy XBOCTOBEica , yuepssBaeMoro Ha Becy dypHJZBHUME 
Tpydawii, yjiajreHHn TaMnoaasHoro pacTBopa, no^HHToro Bume 



W0 95WMK 



PCT/RU93/00173 



- 2 - 

XBOCTOBHKa, D OTCOeOTHeHHH 6vpHJII>HHX TpytS OT XBOCTOBHKa 

TOJH.KO nowie odpaaoBaHaa b 3aTpydH0M npocipaHCTBe neMeirPHo- 
ro KaMBS. 

nojxBecica xboctobhkob c cHJiiTpawH Ha kjihhmx ocyaecTBJw- 
5 etcsi tojibko b odcaseajiou cTBOJie cKBasHHH, rae HeT H3H0ca 
BHyrpeaBe8 noBepxaocra odcajHax Tpyd, nyreta safomHSBanaH 
XBOCTOBHKa imaiiiKaMH, pacnwioseBanMH aa BapyaHo2 noBepxHO- 

CTH BOflBeCHHX yCTpoSCTB, KOTODHe BXOflHT B KOJUfleBOfl M6SK0— 

jiohbuB sasop. 

10 3tot cnocod Henpffiieflnu npfl uarax (MeHee 30 mm) Komae- 

bhx 3a3opax, ecjm cnycK xbdctobekq conpaseH c npopadoTKoa" 

OOJIOKHeHHOrO CTBOJB CKBaSZHH H paCXaSHBaHH6M XBOCTOBHKa, 

Kom BHyrpeHHsa noBepxHOCT* odcaaaoa kojiohhh, b KOTopofl 
anaaapyeToa yciaHOBis, HueeT aeaonycTHMHB H3hoc, koito Bee 
15 XBOCTO BH Ka c $2JH>TpoM npeBuniaeT 1000 kH. 

nojiBBCKy xboctobhkob Ha ynope OCymeCTBJIHBT Ha CTaHH- 

oHapanx ynacTKax onunn, xxe yae DOpaaoBaaa onopaaH no- 

BepXHOCTl, B KaiBCTBO KOTOpOH HCnOJn>3y]DT: npOTOIKH BHyTpH 

naTp7<JKOB, nDncoeOTHaeMHX k azaHewy Koany npejowynea kmoh- 
20 w, BepxHHfi KOHea panee cnymeHHoro XBOCTOBHKa; 3oay nepe- 
xona ot doaunero jtHaweTpa k MeHMBuy npa jtByxpa3MepH0fl npo- 
MeuyTOTOOH KOJioHHe, KOTopofl oocaneaa cKsaaaHa. 3tot cnocod 
npHMeHHM jnnin. npa ycJioaaax cnycKa XBOCTOBHKa jto aaaaaaoa 
rjiydEHH. TSuem noOTecaoe ycTpoftcTBO xboctobhkh Be aofiaeT 
25 ao ynopa h He cpadoTaei. 

EasocTaTKaMB 7Ka3aaam cnocodoB ycTaHOBKH xboctobhkob 

C §HJH»TpaMH BpH 3aKaEnHBaHEH CTpOHTeJttCTBa CKBaSHHH HBJJH- 

BTCfl:cyaeme npoxoaHoro ce^aa* ckb9ihhh H3-3a neodxoswo- 
cth npHMeaeHHfl pa3seaHHHreJiefi h noasecEHX ycTpoaciB, koto- 
30 pue onycKaur Bayrpi, yse odcaaeaaoH cKBaraaH, HeodxojmMDCTi 
npHMeHeHHa cjiohhhx no kohctrtkhhh pasieaHaaTeJiefi z noaBec- 
hhx ycTpolicTB, a Tajcae oipaHEieaaocTi npHMeHeaaa, odycjiOB- 

JWHHafl B03M0KH0CTBD BOJtBeCKH XBOCTOBHKOB TOJIBKO B OdCaseH- 

bom CTBWie CKBasHHH UpoMe cnocoda ycTaHOBKH aa neueHTHOM 
35 naMHe). 

KpoMe Toro, aeaocTaTKOM cnocoda nojmecKn xboctobhkob 
c ftHJiBTpaMH aa neweHTHOM Kauae HBaaeTca BeodxoaHMOCTB 
seueHTHpoaaHHH XBOCTOBHKa, wo caasaHO c 6omww saTpaia- 
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m ueweHTa h BpeHenn aa npoBeaeHKe padoi s ozm&me 3aTBep- 
neBaHim neMeHTHoro pacTBopa. npa stom hsocSxootmo ocymecT3- 

J1HTL DOCTOHHHyi) npDMHBKJ CKBaSHHH UOCJie IieMe HTHpOBaHZH 

xsocTOBHKa b Te^eHHe Bcero Bprnenz osnnazmn 3araepneBaH^H 
5 newesTHoro pacTBopa c oEHOBpeue hhhm BpamemeM dypmiLHOfl 

KOJIOHHH. IIpETOM, padOTe nO UeweHTHpOBaHHH) XB0CT0BEK03 npH- 

cymH aBapm, Tarae, sanpaMep, Kajc: HeB03M0KH0CTi OTcoeaHHe- 

HEH KOJIOHHH dypEJEBHHX Tpjtf OT XBOCTOBEKa, BCJI6JXCTBH6 npHMe- 

HeHHH pesBdosnx pa3 > &ejiHHHT6Jt83; npopesaane odcajiHHX Tpyd n 
10 3adypnBaHHe hoboto CTBOjna npa pa3(5ypHBaHnn ocHacTKE n ysiroB 

coeOTHeaat ceraHfi Tpyd a-flpynsx. 

Kpowe Toro f jura Banoomefflgg padOT do aeweHTEpoBaHmo 

xboctobbke HeodxojOMa cooTBeTCTE(7E^aH TeXHHKa (ueMeHTDpo- 

BOTOne arperaTH) n dpmaaH pado^mx* 
15 Eae ojihem HeaocraTKOM aioro cnocoda HBJwercH hcbo3moh- 

hoctb ero npEMeHeHHH npn HajDrara 30H noraomeHZH b HHTepBajie 

JCTaHOBKH XBOCTOBHRa* 

H3BecTeH Tarae cnocod saKaireHBams CTpoirremcTBa cKBa- 
xhh (SO t A, 1659626) 9 BKjareannwfl b ceda bsojsdvw 3oh ocjiok- 
20 HeHnfi dypeHHK, pacnojcoseHHUX Buzne npo^yKTHBHoro DJiacTa no 
ero BCKpHTHH, cnycK b cKBamsiHy kojiohhh odcajumx Tpyd c 

$HJIBTpOM-XBOCTOBHKOM E HQHTpftTOpaMH , saHOJlHeHEO $HJILTpOBOfl 

30HH cKBasH.HU BpeMeHHo 3aKynopHBamnpaM issLTepmjim h neueKTH- 
poBame kojiohhh oQcaagg Tpyd npn pep^emaoM passejtHHeHHB 

25 nojiocra oiwiTpa-XBOCTOBHKa or uojiocth kojioheh uepeMEracofi, 
pa3pymaM0fl nocJie ee neMeHTjapoBanzH. 

3tot cnocod He odeone^HBaeT HaaeEHoro pa30dmeHn« npo- 
jgrKTHBHoro anacTa ot nepeuesaECUECCfl c hem He npo j^ktebkhx 
yqacTKOB e BHfflejresaBPDC ot npo^yRTHBHoro iusacTa He npojjy kteb- 

30 hhx ropz3 ohtob, BCJieacTBEe HenojrHoro y^aiieHEH dypoBoro pa- 

CTBOpa H3 HaKJIOHHHX E ropE3 OHTaJThHHX y^aCTKOB CKBaEEHH, B 

KOTopmc npoacxoOTT ocaweHEe TBepaofl Sa3H B3 dypoBoro pa- 
cTBopa cpH ero mspKyjwnzE. 3to ycyrydroeTCA HenojiHHM yaa- 
jieEEeM rjzHHECToS kopkh, a b zaecTax yuaJieHEfl ee nosmnaeTCJi 
35 onacHOCTL odBaJiEsaHEH nopos, ^ro Taxse cHsacaeT Ka^ecTBO 

H30JITOEE HJBCTOB. 

KpoMe Toro, na ynasaHHUX ynacTKax CKBamHH He y^aeTCH 
HajuieaagHM odpa30M ueHrpnpoBaTB SKcmiyaTaixEOHHyiD KOJioHHy, 
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ocobeHHO b cjradocneMearapoBaHHHx nopojiax, H3-3a sojaBjniBa- 
hhh neHTpaTopoB b 3Ty nopo^y, hto npenHTCT^yeT nojjyneHiDO 
paBHoaepnoro no tojuhhs CTernai neMearHoro KOJiHia. 

Bne ojoam HeaocTaTKOM 3Toro cDocoda hbjihctch <taoKHpo- 

5 Bamie ^acTH npoj^yicTHBHoro anacTa ucmchtkhm pacTBopoM, no- 
cTjuamm b $mn>TpoBjrE) 30Hy ckbsothh hdh ueMeHTupoBaHHH ko- 
jidhhh pgcaggg Tpyti, BCJieacTBae BKnaaeHaa h HaKomieHHH spe- 
MeHHo saKynopsBasmero iiaTepnajia b mrcmefl (xohho2) tocth ro- 
pnsoHrajiMoro CTBexna apn 3 hehht e jebhoS ero npoTHseHflocxH u 

10 odpasoBamiH nyoioT b Bepxnefl nacTH ctbojb; KOTopue saco^HH- 
iotch neweHTEHM pacTBopcw np2 neaeHmpoBaHBH odoajifmx ko- 

JIOHH. 

Hazdojiee dJiH3KEM no TeXHOTecKoK cymHOCTa k 3aaBraeM0- 
wy HEJUieTca cnocod sanagniBaHflg cTpoHTejn>craa cKsaszHH c 
15 ropz3 oBTaJTLBHM ynaciKOM cTBOJia, npo<5ype hhhm b npojjyKTHBHOM 

MiaCTe, ( Baker Hughes, USA "Beker Hughes technology forum", 
Coru, 6-11 f 1991, c. 25-25) 

BicJmrqaKmiifi b cedk cnycK b CKBassHy Ha KDJioHHe oficaamcc Tpy<5 
xBocTOBSKa c npejiBapureJiBHO Dep$opapoBaHHHM $&un>TpoM f pas 06- 
20 meHae saKOJioBHoro npo CTpaHCTBa b 30He npoj^yKTHBHoro njiacTa 
ot Banejte saipg z nepeiaesaKimixas c hum Henp ojqtkthbhhx njQCTOB 
HapysHHMH nasepaMB h ueMeHrapoBaHHe kojidhhh o6ca&mxx Tpy6 
same XBOCTOBHfca c $bjxbtpom c domoihh) nefjeHTHpoBO^HOfl rsyfyru. 

OCHOBHHM HeSOCTaTKOM 3T0r0 CHOCOda HBJIHeTCa TO, TOO c 

25 noMoncbD nanepoB h xxeueHTHpoBaHZH HajmaKepaoro itojnueBoro 
npocTpaHCTBa He otfecneTOBaeTCH naaeraoe pasodmeHze 3aK0Ji0H- 
Horo npocTpaHCTBa b 30He npojjyKTHBHoro imacTa ot BmnejiBEa- 
Tj\mr h nepeae aaiHqgx cfl c nm HenpouyKTEBHHX njtacTOB, ocotfea- 
ho b nepexoamx 30Hax ctboje. ckbehhh c BepTHKajn»Horo Ha 

30 ropn30HTajo»Boe HanpaaaeHiie 9 BCJie^cTBHe nenDJiHoro 3awemeH£H 
dypoBoro pacTBopa ueweKTHHM. 

Kpoaae Toro, DaxepH fl3-sa tfaaofl jpmm He MoiyT HajjesHo 
nepenpHBaTB KaBepH03HHe 30KH, itoraa hx jmHefiHue pa3Mepu 
npeBHmaDT jnmefiHHe pa3Mepa noBepxHocra yraoTHeaaa uaicepa. 

35 3to ycyiyctoeicH b cjcBaxHHax, bckphbjedc cjaOocijeMeHTHpoBaH- 
HHe uopoOT» rae mem wecTO ocSBajm nopo;m f ocodeHHo, nocyie 
npoMHBKH CKBasBHU z yfiajieHHH c ee ctckok KOJiK^aTaimoKHoS 

KOpKH. 
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B ocHOsy HacTonmero H30dpeTeHiw nojrosefia 3a^a^a co- 
3jiaHnfl ciiocoda 3aicaireEBaHaH CTpoHTejn>cTBa cKBaraH, kotophS 
odecne^HBaJi 6h HajiesHoe pa30daeme npoayKTHBHoro onacTa 
ot BHmeJieEamiix z npuMUKammnx k flewy HecpojsyKTiiBmix y^acTKOB 
5 opu najuffl b hhx 30H ocjiOKfleHUH dypeHEH JiBdoro sraa h npo- 

THHeHHOCTH. 

PacKparae n3o<5peT6HHH 
nocTaBjreHHM 3ajia^a BocTHraeTca Tew, *cro b cnocode 

3dJCaH T ZHBaHKE CTpOaTeJTbCTBa CKB3EEHH, BK^OTODIUeM B Cedrt BCKpH— 

10 TH8 npo^yKTHBHoro njiacTa, cnycK h ycTanoBKy b CKsannHe ko- 
jiohhh ocJcajciHHx Tpyd n XBOCTOBHKa c ^HJiiTpoM c odecne^emeM 
hx repweTOTHoro coeaHHeflHH uesay codoii, h pa306meH&e Henpo- 

flyKTHBHHX jnaCTKOB OT DpOJiyKTHBKHX f COIUBCHO H30dpeTefflED f 
CDyCK B CKBaSHHy KOJIOHHH OdcajJHHX Tpyd B XBOCTOBHKa C CCHJIBT- 

15 pom ocymecTBJiHEJT pa3jiejQ>H0 9 a ex repueTOTHoe coejpiHeHKe 

OCymeCTBJUDDT B CKBaSHHe, npE 3TQM BO MeHSmeU Mepe Ojmy E3 

Tpyd XBOCTOBHKa nepea ero cnycKOM b CKBaSHHy npo^mmpyioT c 
odpa30BaHneM no MeHsmefi Mepe jxbjx upoeojilhhx roc?p it miwm- 
psnecKHX fcoimoB c pessciaun, a nocjie cnycKa XBOCTOBHKa b 
20 CKBaSHHy npoomiBHyB Tpydy pacmnproT jyra ycTaHOSKH xboctobh- 
Ka b CKBasHHe n pa30dmeHHH Henpo^yKTHsmcc onacTOB ot npo- 

JQTKTHBHHX. 

Dpe^JiaraeMoe K3odpeTeHHe no3BOJweT 3a ctot HcimzneHEH 
npnixteHeHHA jyw ycTaaosKH xboctobhkob c QMLTpawn KOHCTpyK— 

25 thbho - cjioshhx paatBegHHHTejiefl n noj^BecHux ycTpo2cTB, a 
Taicse uaitepoB jyra pasodmeEaa miacTOB ynpocTHTB 3th padora 
n odecne^HTB dojiee KsutezHoe pa30dmeHHe HenpoayKTHBHUX djh- 
ctob ot opojjyKTHBHoro miacTa, a TaKEe nepeKpHTHe 30H ocjioe- 
He huh (KaBepQ 9 otiBaJios nopojm, miacTOB c aHo^axbHo bhcokhm 

30 BHyrpBiuiacTOBim saBJieHHea, b oao-ra s o-np ohbjib hhS h ftpyrnx) 
m6o 4 A dpothtohhocth. Ilpn stom HaHfloJiHimft aficbeKT aocTHraeTCH 
b HaiuroHimx cKBasHflax e b cKBasasax c ropn3 DHTajiiHHM y^acT- 
kom CTBOjia, a Tanse b Tex cjry^aax, Korjia npoTHseHHocTB 
yica3aHHHX njiacTOB 2 30H He no3BOjraeT nepeKpraaTB hx nanepa- 

35 me, a aeweHTapoBaHHe He odecne^inBaeT aa^eKHoro pasocSmeaaa. 

Kpone Toro, ycTaaoBKa xboctobeks c 6mn»TpoM c noMoniBD 
npocmjn>HHX Tpyd no cpaBHenmo c nsBecTHHM cnocodou, cor^ac- 
* ho KOTopoMy 3Ta onepagHH ocymecTBJiHeTCH nyreu uewe HTnpoBa— 
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H3H XBOCTOBHKa, D03BOJDieT CHE3HTL pQCXOJX IISMeHTQ , COKDSTOTB 
EpSMH Ha yCTSHOBKy i TaK K£K oraaaaeT HeOfaOHflHOCT* B OKH— 

jiaHHE 3aTBepjeBamg neaeHraoro pacraopa n ncnojrbsoBamm 
ajih 3Toro cnemiajiiHHX dparan padorax. 

5 3 0&KOM H3 BapHaHTOB BHD0JIH6HJIE E30(5peTeHIK DOCJie 

BCKpHTHff npOJCTKTKBHOrO DJiaCTa B CKBaHHIiy cnycsaBT xbocto- 
bek c cHjoBTpoM i! ycTanaBJiiiBaioT ero b nposyKTSiBHOH anacTe 
nyrew npusaTJiH no MeHBuseS Mepe oflHofl DpoSMLHOft TpydH npn 
ee pacmHpeHHB k CTeaxe CKBaxzHH, a 3aTeu b cKBaamny cnycKa- 

10 dt KOJioHBy ogoagHHg Tpyfi, BBKflgfl KOHeii KOTopofl repueTirao 

COeXEHflBT C BepXHEM KOHUC9J XBOCTOBHKa. 

npejmaraeMHfl Bapaasr Bmojmeima roodpeTeiiiw no3BOjraeT 
ycTaaaBMBaTB xboctobhk b HeodcaseHHOM CTBOJie cKBasHHH, tJjia- 
ro^apH ^ewy cxSeone^inBaeTCH HajiesHoe pa3D(5meHiie n p ojqtkt hbh o— 
15 ro DJiacTa ot BHmejieasamHX genpogyKTHBHWX bjectob, opexoTBpa- 
maeTM eyseHHe anaMeTpa cKBamm h cHEsaeroa pacxos odcaa- 
hhx Tpy6# 

B flpyroM BapnaHTe BHnojraeHHH modpeTeHaa b Ha^ajie b 
cKBasnay cuycKaDT jo nposyKTHBHoro mracia h ycTaHaBJiHBaro 

20 KOJiOHHy od ca juncc Tpyd t a 3axeM nocjie bckpothh np kt h bh o ro 
BJiacTa b Hero *iepe3 siy KonoHHy cnycKaroT xboctobhk c 5>ejilt- 
poM h npn pacnmpeHEH npo$HJn>Hoft Tpydu ycTaaaBEHBapT ero b 
cKBasHHe , npH 3Tom npogamHyx) Tpytfy nprauMajoT k cxeHKe hhk- 
Hero KOHua kdjiohhh odcaAHHX Tpyd, odecneraBaa ee repweTHH- 

25 Hoe coeOTHeHne c xboctobhkom. 

Taxcofi BapHHHT BHnoJiHeHM no3BOjneT Bcnojn>30BaTt Hando- 
jiee npociofi, bhtoahhB h Hasexmift cnocod ycT&HOBRH xboctobh- 

KOB C $HJTbTpaMH C BOMOQBS) UpO^HJTbHHX Tpyd B Tex CJIJ^iaHX, 

Korj^a b nponecce dypeHHa craaraHH BCTpe^aDTCH njiacTH c aHo- 

30 MaJIMO BHCOKHM BHyTpHDJOaCTOBHM ^BJieHHeM, KOTOpUe OdHHHO 

nepeKpHsaOT npoaesyTOTOHMH KOJioHHaMH odcajiHUX Tpyd zm 

KOJIOHHardH - "jteTJHtKaMH". 

KpaTRoe ODHcaHEe nepTesefi 
Jipjrze nejm a npeir-jymecTBa HacTonmero BsodpeTeasifl cts- 
35 Hyr dohothh H3 cjie^yranero aeTajrBHoro onscaHEH npmiepoB ero 
BHnoJiHeHHfl h opiuiaraeMHx TCpreaefl, sa kotophx: 

cpnr^ I H3odpasaeT KOMUJieKT ofiopyaoBaHHH oth cnycKa n 
ycTaaoBKH xboctobhk3 c $ajn»Tpota b cKBaaaae; 
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Snr.2 - ceneHBe II-Il Ha dbnr.I; 

oar. 3-4 - ycTaHOBKy xboctobbig c qejimpom b cKBasiiKe; 

GET. 5-5 - BapHaHT yCTaHOBKU XBOCTOBHKa C OHJILTDOM B 

cKBaszfle. 

5 Jy^gnirtt BapnaHT ocymecTB^eHiiH B30dpeTeHHH 

Cnocod 3aKag^nmHHg cTpoHTejiLCTBa cxBaszHH 3aimxnaeT- 
ca b paajiejiiHOM cnycRe b cKBarany h repHerarooM coemneEw 
BHyrpu ee kojtohhh odcaaHHX ipyd z XBOCTOBHKa c chjtbtpom. 
no MeHtmefl Mepe ojtjsy E3 Tpyti XBOCTOBHKa nepea cnycKOM b 
10 cKsaEHHy npoqpHJmpyDT c oc5pa30BaraeM no ueKtmH uepe asyx 
npo^ojcbHHx ro$p n murnHj^mecKHX kohuob c pes&daMz. Upo- 
jqtkthbhhS xuiacT 3aTew BCKpHBasw, cnycicaBT b Hero xboctobhk 
c isjiBTpoM, nocjie ^ero npo$OBHyD Tpydy pacnapffro w 
ycTaHOBKH XBocTOBiuta b cEsasHHe b pa3o6meHM Henpo^yKTHB- 

15 HHX DJiaCTOB OT Dp OJJJKTZB HHX. 

B COOTBeTCTBHH C OgHHN £3 BapHaHT OB BHD0JIH6HBH CEOCOda 
DOCJie BCKpHTHH UpOJjyKTKBHOrO HJELCTa B CKBaSEHy CnyCKSDT 
XBDCTOBZK C CQHJIMpOM H YCTaHaEJIHBaDT erO B npOJQTKT2BHQM 

njiacTe nyreM npraaTHH no MeHtmeii Mepe ojihoE npodmjr&Hoft Tpy- 
20 dH npa ee pacnmpeHHH k cTeHKe cKBaszHu. 3aTeai b cKBasuHy 

cnycKam KOJiOHHy odcajtHHX Tpyd, HHSHnK ROHen xcoTopofi repwe- 

TOTHD COejXHHHDT C BepXHHM KOHHOM XBOCTOBHKa* 

B COOTBeTCTBZH C flPJTZM BapHaKTOM BHEOJIHeHHH H30dpe- 

TeHHH BHaraae b cKBasHHy so npoayxTHBHoro rmacTa cnycKauT 
25 u ycTaHaBjmBaBT KOJiOHHy odcajumx Tpyd. 3aTeM nocae bckthtzh 
npo^yKTHBHoro imacTa b Hero iepe3 3Ty KOJiOHHy cnycraDT xboc- 
tobhk c cazrETpoM ii npn pacnmpeHHH npoAiuiLHOfl TpydH ycTaaaB- 
jEBaioT ero b cKBaxnHe. HpogzJiLHyB Tpydy npn btom npiraaaMaDT 
k CTeHKe HHSHero KOHua kojiohhh odcajtHHX Tpyd, odecneTOBM 
30 ee repueTHTOoe coeanneHHe c xboctobhkcm. 

Cnocod ocymecTB&HBT c noMom&B ycTpoftctBa, BKjnorcaniiero 
b cedfl KOJiOHHy dypHJEbHHX Tpyd I ($ht.I), KOJiOHHy odcaamix 
Tpyd 2 (oht,3) f xboctobhk 3 c nepoopupoBaHHHM ©HJn»TpoM 4 f 
coeOTHHeMHS c KoaoHHoii dypansHHX Tpyd I c Dowom© nepexo^HH- 
35 ra 5 h nepeBQBHHKa 6. nepexoxHHK 5 (BaeweHT, coeOTHHBammi 
TpydH c pasHHMH snaueTpaMH) EMeeT nepewiriKy b sime cejya 7 
% mapoBoro KJianaHa 8 (<2ht.3) , paamejunoncro uojiocth xboctobh- 
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KH 3 C CHJEBTpOM 4 IS KOJIOHHH oCcaaHHx Tpyd 2* HepeBOJIHHK G 

(cur. I) cuadHeH KJianaHOM 9 f u e pe Kpn bbsshem Kasaji 10, cood- 
maramift hojeoctl kojioahh dypmHHX Tpyd I co cKBasnHoU II e 
casrsamHS juw 3anojiHeHEH nojiocTH kojiohhk 07phjilhhx Tpyd I 
5 cKBasuHHOfi s^hkoctbh) nps enycKe HOMnoaeHTOB ycTpoJicrBa B 
cKBasHfly II. no MeH*mefi wepe o^Ha 03 Tpyd 12 XBOCTOsnxa 3 
3Hnojiflsaa npoaouibHoii c no weHLmefl uepe kbjue hdojiojilkhme 
rofpa^H 13 (cnr.2) t pacn 0 Jiose HHEtni chmmbtphheo OTHOcirreJCr- 
ho qeHrpajiLHoS och TpydH 12, z nmrnargpgHe ckhmh KOHnawa c 

10 pe3£>daMH (na ©sr.I He uoKa3aHH). Tocpn 13 npo$mn»mx rpyd 
12 3ano.raeHH repMeTmnpyiomefl nacTofl 14. Ha xomte camTpa 4 
ycTafloraeH neHTpaiop 15, o6ecne*&Baxw& ne HTpapoBaHE e $xuh>t- 
pa 4 OTHOczrejcbfio ctchkh cKBasmn II. 

B cjiynae npoxoroeHzn cKBasnHH II iepe3 HenpoayKTHBHHe 

15 riacTKH b ee ropE30HrajrLflofi nacra mm pajoM c sthmh yrocT- 

K3MJ3 KaK D0Ka3EHD Ha $HT.I,3,4 9 B ep^OpaUJI 0 EHUe OTBCpCTHH 16 

§2Jn>Tpa 4 3ajcpHBaB3T 3arj]yniicaMH 17 23 xmrnecxz pa3pymaeM0- 
. ro laaTepaaaa, Hanpjzaiep, mbtezk* npoQHJn>HNe Tpydu 12 pacno- 
Jiara»T Ha CDOTBeTCTByramx yracTKax XBOCTOBmca 3 c ©a&MpoM 4 
20 jjk pasodmeHM npoayKTHBHoS ^acra npojjyKTHBHoro nJBcia 18 
ot Henpo^yKTHBHofl, a TaKEe coexHHeH&K xboctobhks 3 c 
kojiohhoS odcasHHX Tpyd 2. 

B ycTpoScTBO bxoott Tajcse pasBajimeBaTajii 19 (coht.S), 
BcnojTL3yeMH2 jura BHnpaBJtemfl roip 13 npoarLrarax Tpyd 12 
25 nocjre nx pacmnpeHSH, 

Cnocod ocymecTBJiHDT caegyininKM odpasoM. B npcaecce dy- 

peHHH CKBaSHHH II (ttHT.l), nepefl BCKJHTHeM UpOJQTKTHBHOrO 

njiacTa 18, H3bccthhuh npaewaMH • xsozzvrm see HecoBMecTHMHe 
no ycjiOBHHM dypeHHH njiacra, pacnojioaeHHHe Bane npoayKTHB- 
30 Horo 18, a Docjie bckdhteh nocjieaHero h npatfiHBiua CTBOJia 
CKBasHKH II b Hee cnycKam Ha kojiohhs dypajrbHirx Tpyd I 

XBOCTOBHK 3 C BpeEBapHTeJEbEO DepfeopgpOBaHEK?^ fegJTLTpOM 4, 

coejxzHeHHH3 c kojiohhoS dyp&EBHux Tpyd I c homoeld nepexoa- 
Hsica 5, npotoaBHHX Tpyd 12 a nepsBOgHgica 6. IlepqcopanzoHKHe 
35 oTBepcTKH 16 qpiurBTpa 4 3aKpnTH 3arjsynKata5 17. 

IlOCJie EOCTHSeHHH $&£LTP0K 4 3 ad OH CKBaSHHU II B HMO- 
CM npo^HJi&HHX tpyd 12 3aKarao3 npowHBorao2 shjucdcth oo- 
saatiT aaBJieHas, HeodxoOTMoe jym BHnpaBJie huh nposojii>HHx 
roop 13 n npasaTM cTeHOK Tpyd 12 k cTsmte CKBasnHH II 
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(onr.3), oCecne^HBan coBuecTHO c repweTiDBpyBnieH nacToii 14 
reptseTOTHyD iraojumiiE) hs n doj^kth bhhx jthectkob npo^yKTHBHoro 
naacTa 18. 

3aTew KOJioHHy 6ypHJiBHKx Tpyd I (ear* I) HviecTe c nepe- 

5 BOBHHKOM 6 OTBHOTKBaPT OT BepXHEX BpO^HJEbHHX Tpyd 12 K DOJl- 

HUMaBT ca QKBasgm II, npncoejiHHHOT k aeS pa3 Baame aaT&gB 
19 (cht.5) 2 cHOBa cnycKaOT b cKBasgHy II so Bxoaa b sepx- 
heko ^aoTL npo^HJUHUX Tpyd 12 ($zr.3). Bpamas KOJiOHEy dypmii- 
hhx Tpyd I BMecTe c paaBaameBaTeaeM 19, npoH3BOjurr oKoma- 
10 TejiBHoe BHnpaBJie he e rocp 13 h mioTHoe npssaTHe cTesoK npo- 
$Hjnhmr Tpyd 12 k cTeHKaw ckbrhhhh I. Epa 3tom repweTmnpyB- 
mas nacTa 14 ($zr.2) odecneTOBaeT Ha^esey*) repwerasamro 
3aTpydHoro npocTpaHCTBa cKsazHHH II* 

flanee kojiohhy c^phjebehx ?pyd I c pa3 aajimeBaTeJieM 19 

15 (OHT.5) DOJlHTMaDT H3 CKBaZHHH II B CUyCiCaBT B Hee KDJtOHHy 

odcajiHHX Tpyd 2 (<pjar.3) jio sxoaa ee HHHHero Konua BHyTpB 
BepxHHX npoqpajiLHHX Tpyd 12 c odpa30BaraeM 3asopa 20 uemy 

3THM KOHECOM, CejWOM 7 B CTeHKHMJJ BepXHHX UpDOJEJEbHHX Tpyd 12. 

3aieu B CKBasHHy II cdpacmaBT mapoBofi KJianaH B, KOTopafl 

20 caOTTCH b cejyio 7, pa30dman BHyTpefime hojiocth XBOcTOBHica 3 
e odcajjHOfl kojioehh 2. EpoiraBOjiHT 3ajca^Ky neweHTHoro pacTBO- 
pa rapes kojidhh7 odcanmix Tpyd 2 9 nocjote raro onycKajor ee 
hhhhbA ROHen so ynopa b cyaeane b nepexoflHEKe 5 ($ht«4) , 
H»Docjie saiBepaeBaHEH ixeueHTHoro paoa*Bopa v pasdypmaDT 06- 

25 pa30BaHayi)CH BHyTpn kojioehh odcaEHHX Tpyd 2 neMeHTHyo npod- 
Ky (He noKa3asa) t mapoBofi fuxanaa 8 e cejuo 7* 

B any^ae ycTaaoBKH b SmaTpe 4 Bpe&eeHHHx 3arJiymeK 17 
($ht.I) nocxne^Hise paspymasT 3aKa-?Ko2 b aero pac^eTHoli nop- 
mm kkcjioth ($ht.4). 3aTeu dpombojjht ocBoerae CKBasHHH II. 

30 B Tex cJiy^anx, Koraa n p o jiy kthbehS miacT 18 BCKpHBaDT 

noazie cnycra kojiohhu odcasHHX Tpy(3 2 (aanpmsep, npoMesyro*- 
ho2 mm 3KciL7iyaTaiiHOHHoll) , to xboctobbr 3 ycTaHaBJiaBaor 
syreu npnsaTZH CTeaoK BepxHHX npotwaHnx Tpyd 12 k bhvt- 
peHMM cTeHicaM HH^aero Koana kojiohhu odcajiEHX Tpyd 2(cct.6). 

35 Juk 3Toro c y^eioM Beca XBocTOBBKa 3 z cjun>Tpa 4 pacneT- 
hbm uyreM onpe^ejDror HeodxojusMyD jymny BepxHHX dpoqzjohhx 
Tpy6 12 f c DOMomBD kotophx (5ysyT kx ycraHaBMBaTL. Ha Kome 
qHuiLTpa 4 KpenHT danwajc 21 (opr. 5) c cejyioM 22 dob napoBOii 
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KjnanaH 23 z orpaEircnTejieM 24, npsnoTBpaniaKwm nepewemeHne 
KjiauaHa 23 b oOpaTHOM HanpaBJiemiH. IoHTepsaJi kojiohhh oCcaa- 
hex TpyO 2, 3 kotddom aojkhh ycTanaBflHBaTB npocamiBHHe Tpy- 
Oh I2 f KajmOpyiDT pacnmpHTeJieM (Ha.csr. He noKa3aH). 3aieM 
5 k KOJioHHe OypoBHHX TpyO I DpzcoessHHOT pa3BajimeBaTejn> 
19, coejuaHeHHHfl c muraHjipOTecKoS *iacTK> 25 BepxHeii npoazjnr- 
ho3 TpyOH 12 XBOCTOBHKa 3 c domoiubb jieBOfl pe3B0H 26, cnyc- 

KaDT CKDMDDHOBaHHHfl TaKZM OOpa30M HHCTpJMeHT B CKBaSHHy II 

($nr.5) h npoiisraaBT ee, nocJie ^ero cOpacHBaDT eapoBOfi KJia- 
10 can 23, nepeKpraaH nps 3tom oTBepcTfle b oejuie 22, n 3am^i- 

KOfi DDOMHBO^HOa S2RK0CTH B DOJIOCTB XBOCTOBHKa 3 B KiLTBTpa 4 

co3saDT b hex s&BJieHBe, HeoOxojHMoe juiz onpeccoBKB Bcefi 

KOMHOHOBKH, DOS fleilCTBB6M KOTOpOrO OflHOBpeMeHHO BHnpaBOTOT- 

ca ro$pn 13 Bcex npooMBHux TpyO 12, KOTopae Osum BKjnrceHH 
15 b KOiinoHOB^y oOopysoBaHHH. 3 pesyJiBiaxe 3Toro ctchkb Bepx- 

hzx npooEJiiHHX TpyO 12 ejlotko np22HMaDTCK k cieHxe HBHHero 

KOHoa kojiohhh oOcsuihhx TpyO 2 (our. 6). 

3 cJiyrae BKMHeHHH b icoMnaHDBKy upocdhjibhhx TpyO 12 juik 

pa3o0mesra HenpoayKTHBHHX djiqctob ($ht.3) ejih BHnojmemw 
20 Bcero om&Tpa 4 H3 npogHJELHHX TpyO 12, Kaic noKa3aHO Ha oh- 

iypax 5 h 6, to deHKE 3THX TpyO 12 TaKKe hjiotho npmmflajDT- 

OH K CTeHKB CKB3KHHH II • , . 

HaTHKemeM b nocajiKofi BHCTpyMenra npoBepmr ycTOitaH- 
boctb ycraHOBKH XBOCTOBHKa 3 c ©bjiltpom 4 Ha oceBoe ciaeme- 

25 hhg. 3aTeM spameHHeM kojiohhh OypmiLHHX TpyO I c pa3Ba^me- 
BaTejteM 19 BnpaBO BHBHH^HBaoT nocJiejiHHfl bs ujsjui nxome cucoro 
KOHna 25 BepxHe3 npogpajiBHOfi TpyOH 12. OaHOBpeMeHHO RHKHHe 
sajimymmge 3JteMeHTH 27 pasBansneBaTejui 13, nojunntfiancL BBepx, 
pa3BazmoBHBaK)T pestOy 26 uajimmpine ckopo KOHoa 25, yaeJiK- 

30 TigBafl ero BHyrpeaHHS jtfLaweTp. 3aTeM HHCTpyueHT noflaBT bhb3 
c ojiHOBpeMeMofi npowHBKoa b spameHBeM ero snpaBO, b pe3yjiL- 
Taie raro npoHOXOSET j&xbneMee pa3BajimoBHBaHne muniHSpH- 

TOGKHX KOHUOB 25 B BepXHBX UpopUILHHX TpyO 12 HHSHHKH BaJtt- 

nymHMB aaeMeBTaiAH 27 b BepxraMH 28, wewmsa OojunHfl aaa- 

35 mbtp, HHMBe. 

HO OKOHHHHHH paSBaJIMOBHBaHHH DpOQBJIBHHX TpyO .U BX 

mecTe c KoiroHHoft oOcaamix TpyO 2 onpeccoBHBaM Ha repue- 

TITIHOCTB C03TOHHeM B HHX JtaBJIBHHfl. IIpH OTCyTCTBHB repMeTOT- 
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HOCTH pa3RaJTHT0BHBaE£e HOBTOpflDT, 

3 CJipiaKX BKJE>HeHBH B KOMDOHOBKy XBOCTOBHKa 3 ILJIH 

$Bjn>Tpa 4 sonojiHHTeJttHux npo^ao>HHx Tpyd 12 ($nr.3) bjoi 
BHnojiHeHM scero purbTpa 4 ra npo$n^BHHX Tpyd 12 (£sr.5,6), 

5 nepoopaiiflOHHHe oTBepcraa 16 33kpubsudt 3arjymKaMa 17 m 
xnMH^ecKB paspymaeMoro MaTepnajia 9 KOTopne nocjie saBepmemfl 
padoT no ycTaHOBKe XBocTOBmea 3 c omltpom 4 paspymaBT 3a- 
Ka^oa cooTBeTCTBjrxmero xmapeareHTa. 

npQMwnuTPHHaa npzMeHBMOCTB 

10 IIpe^JzaraeMHQ cnocod nosBOiweT najiesHo pa3odmaT* npo- 

j37KTEBHHfi maacT or BHineJieaamHX Henpo^TKTflBHHX mtacroB, a 
Taicxe ot npjaMHKaonKX k HeMy 2 nepeMesannHXca c hhm spyrax 
h e npoj^KTHBHHX yqacTKOB cKBasiiHH 6es aeHeHrnpoBaaas $blebt- 
pa-XBocT OBHKa • npH 3tom ynponiaeTca TexHOJiorra ycTaHOBKH 

15 X30CTOBHKOB C %ZJLh?$Om Z QEXSBmCSl 3aTpaTH 3a CHGT HCXHJO- 
HemsH KDHCTpyKTHBHO-cnoKHHX pa3i>e,HHHZTejie2 z nosBecHHX 
ycTpoficTB, upmemewni npn ycTaHOBKe xboctobhkob, a TaKse 
it ewe HTHpoBaHHH ex, KOToporjy conyTCTByET aBapHB n 3aTpara 
speueHJi Ha osnreHae 3 aTBepROBaiuiH neMeHTHoro pacTBopa. 

20 KpoMe Toro, npejuiaraeMHfi cnocod no3BOJHeT pacmnpnTB 

odJiacTB ero npHMeaemn, Tan khk oh woseT dUTB ncnojiL30BaH 
nan b odcaseHHOM, tok 2 b HeodcaseHHoa CTBOJue cKBasmK, He- 

3aBHCHM0 OT HaJUTOM 3 OH DOrJIOmeHZH npOUUBO^HOfi gggKQCTg, 

BOjionpQHBJieHZfi, h npaKTE^ecKz deo cymecTBeHHoro juqbubqeek 
25 gaaMeTpa cKBasraH. 
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SOPHIA H30EPETEHH3 

1. Cnocod 3aKaiH]iBaEMfl CTpoaieJiBCTBa ckb3.kbhh, bkjid- 
qanajiia 3 cete BCKpHTBe npoayKTBBHoro naacTa (18), cnycit a 
ycTanoBKy b cKBaaaHe (II) kojiohhh oOcajiHHX Tpy<5 (2) e xbo- 

5 ctobqks (3) c frmMpDM (4) c ooecne^eHBeM ex repMeiiniHoro 
coesHHSHBS Mew coooii, e pa30<5meHne HenpoayKTBBHHX ynacT- 
KOB ot npoayOTHBHHX, oi JuaBnaS ck Tew, no 
cnycK b cKBaKBHy (II) kojiohhh o<5caaHHX Tpy<5 (2) h xboctobe- 
Ka (3) c $bjotpom (4) ocymecTBHSM pa3a.eniB0, a ax repwe- 

10 TiniHoe coeaaHeHHe ocymecTBJKSJT b cKsaaHHe (II), Dpa - 3T0M 
no Mesimeli Mepe ojcsy as Tpyfi (12) XBOcTOBHKa (3) nepea ero 
cnycKOM b CKBaKBHy (II) npocpumpywr c o6pa30BaHzew no MeH&- 
meli Mepe sayx dposoji&hhx rofp (13) a naaBHapaTOCKax koh- 
noB (25) c pe3idaMH (26), a nocjie cnycaa XBOcTOBHKa (3) b 

15 CKBaKBHy (II) npo&uoHyB Tpyoy (12) pacnmpiroT jyia ycTaaoB— 
kh XBOcTOBHKa (3) b cKBasHHe (II) a pasodneaaa HenpojyKTHB- 

HHX nJIHCTOB OT npOjyKTHBHHX. 

2. Cnocod no n.I, OTJianaiomBflca TeM, tio 
nocne bckphtbh npoflyKTBBHoro naiacra (18) b cKBasHHy (II) 

20 cnycKaDT xboctobzk (3) c <|bjiltpom (4) b ycTaHaBUBBaOT ero 
. b npoayKTBBHOM nuacTe (18) nyreu npaaaias no MeHsmefl Mepe 
ohhob npodiHJiBHOfl ipydH (12) npa ee pacmapeHEH k cremce 
cKBasam (II), a saieM b CKBaKBHy (II) cnycKaBT KOJioHHy 06- 
caaHmc TpycS (2) , HauaaH KOHeu kotopoe repMewrao coeaaHHHT 

25 . C BepXHEM KOHHOM XBOCTOBEKB (3). 

3. CnocoC no n.I, o i a a ian i h ii o a Tew, no 
BHaiaae b CKBaKBHy (II) cnycKaBT no nposyKTEBHoro nnacia 
(18) a ycTaBaBiBBaBT KoaoHay o<5canHnx Tpy<3 (2) , a 3aTeM noc' 
ae bckdhtbh npoayKTaBHoro'naacra (18) b aero *epe3 BTy 

30 KOJioHHy cnycaaDT xboctobbk (3) c §bjh>tpom (4) a npa pacma- 
peaaa noogaaMOfl ipydH (12) ycTaHaBaBBarar ero b cKBaaa— 
ae (II)*, npa a«rou npo$sun>ayp trpydy (12) npzaaMamr k cTeHKe 
HBKHero kohue kojiohhh oocanHHX Tpyo (2), odecneiBBaa ee 
repweTB«iHoe coeaaHeHae c xboctobbkom (3). 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drilling of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by intermediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well from the producing formation. For this purpose, screen liners are set in the 
producing formation zone of the well. Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, caving-in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones from the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fundamentally different methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
{Casing Handbook for Oil and Gas Wells, A. N. Bulatov, 1981, pp. 137-146). 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing (he plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 mm) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is applicable only under conditions when 
the liner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 
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cement and time spent performing the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement slurry to harden, while simultaneously rotating the drill string. 
In addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while drilling out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and work crews are required 
to carry out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake„ and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered, 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
formation by the cement slurry flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Coru, 6-1 1 [blank], 1991, pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string — borehole annular space in the producing formation zone from 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the annular space above the packers does not ensure reliable isolation of the casing string — 
borehole annular space in the producing formation zone from the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore from a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation from its walls. 
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The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Disclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen liner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eliminating use of disconnectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations from the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reliable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 
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the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement slurry or to use special 
work crews for this purpose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into the well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. 

Brief description of the drawings 

Other aims and advantages of the present invention will be understood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: 

Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well; 
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Fig. 2 depicts the II-II cross section in Fig. 1; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a well. 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well. Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a string of casing is lowered 
into the well to the producing formation and set. Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner 
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3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 15, ensuring that screen 4 is 
centered relative to the wall of well 11. 

In the case when well 1 1 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1, 3, and 4, perforated holes 16 in 
screen 4 are closed off by blind flanges 17 made of chemically degradable material such as 
magnesium. Shaped pipes 12 are disposed on the corresponding sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 18 from the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 18 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into 
the well on drill string 1. Perforated holes 16 of screen 4 are closed off by blind flanges 17. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 
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(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 18. 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 1 1, expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well 1 [sic: should 
be 1 1]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
string-borehole annular space of well 11. 

Then drill string 1 with expander 19 (Fig. 5) is lifted from well 1 1 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement slurry is injected through casing string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 18 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 12 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22 to accommodate ball 
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1, the 
tool assembled in this manner is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Fig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then the tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are further expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved, 
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then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6), 
perforated holes 16 are closed off by blind flanges 17 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from overlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLAIMS 

1 . A method of well completion including tapping a producing formation (18), 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well (11) with ' 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
from producing sections, distinguished by the fact that casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
within well (1 1), where before liner (3) is lowered into well (1 1), at least one of pipes (12) of 
liner (3) is shaped to form at least two longitudinal corrugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (1 1), shaped pipe (12) is 
expanded to set liner (3) in well (1 1) and to isolate nonproducing fonnations from producing 
formations. 

2. A method as in Claim 1 , distinguished by the fact that, after producing formation 
(18) is tapped, liner (3) with screen (4) is lowered into well (11) and it is placed in producing 
formation (18) by squeezing at least one shaped pipe (12) against the wall of well (11) during 
its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manner to the upper end of liner (3). 

3. A method as in Claim 1 , distinguished by the fact that first casing string (2) is 
lowered into well (11) down to producing formation (18) and set, and then after producing 
formation (18) is tapped, liner (3) with screen (4) is lowered through this string and by 
expansion of shaped pipe (12), it is set in well (1 1), where shaped pipe (12) is squeezed 
against the wall of the lower end of casing string (2), ensuring that it makes a leakproof join 
with liner (3). J 
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Fig. 2 
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Fig. 1 
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Fig. 3 
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Fig. 4 
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[see Russian original for figure] 



Fig. 5 
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Fig. 6 
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